Poloidal Flux Conservation of Impurity Ions in the Outward Shifted Configuration of CHS by S. "Nishimura et al.
§12. Poloidal Flux Conservation of Impurity 
Ions in the Outward Shifted Configuration 
of CHS 
Nishimura,S., lda,K., Minami,T., Tanaka,K., 
Osakabe,M. 
The poloidal non-uniformity of the poloidal 
rotation velocity of fully ionized carbon observed 
in the outward shifted configuration(Rax=99.5cm) 
of CHS indicates the poloidally non-uniform radial 
electric field caused by the electrostatic potential 
being the surface quantity[ 1]. The relation between 
the rotation velocities VP on both of the inboard 
region of the magnetic axis(R<Rax) and the 
outboard region(R> Rax) can be expressed as 
VP (in) = ~ R(out)Bt (out) (1) 
VP (out) ~ R(in) Bt (in) 
where .1 R and Bt are the surface spacing and the 
toroidal magnetic field respectively. On the other 
hand, the poloidal flux conservation condition is 
ni(in) VP(in) .1 R(in) R(in) 
= ni(out) VP(out) .1 R(out) R(out) (2). 
These two relations (1 ),(2) lead to the relation 
ni (in) Bt(in) R( out) (3) 
Bt( out) R(in) 
Figure 1(a) shows the density profile of fully 
ionized carbon obtained from the intensity of the 
charge exchange excited CVI line( .1 n=S-7, ,.\ 
=5290 A). To examine the poloidal flux 
conservation, the poloidal fluxes on the mid-plane 
integrated inside of magnetic surfaces per unit 
toroidal angle f VpniR dR on both of the inboard 
and the outboard regions are compared. The 
dependence of this quantity on the averaged minor 
radius p has the inboard/outboard symmetry 
shown in Figure 1 (b) that indicates the 
compressible poloidal flux conservation. 
The cause of this paradox on the poloidally non-
uniform impurity density(Eq.(3)) is the damping 
of 'Pfirsch-Schlueter like' flow velocity Yps-----
( 4 rr I t ) VP due to the strong parallel viscosity in 
this configuration[2]. Figure 2 shows the toroidal 
rotation velocity as the function of the minor radius 
204 
on both regions. This velocity is considered to be 
determined by the balance of the toroidal 
momentum injection by the neutral beam and the 
toroidal viscosity due to helical ripples and thus the 
direction and the velocity of rotation are almost 
independent of the direction of the helical magnetic 
field. It means that the 'Pfirsch-Schlueter like' 
flow or the 'bootstrap like' flow to form the 
incompressible flux conservation (V · v =0) is 
scarcely included. 
3500 
.,..,. 
~3000 
c: 
:::ll 2500 
.e 
~ 2000 
~ 1500 
~ 1000 
~ 500 
o_~;-1 ............ .........,.~ .......... .....!--'-.......... .......,..., ........... ~ 
54347·543611 t .. eoma 
p 
Fig.1 (a) Density profile of c6+ ions. 
(b) Poloidal flux per unit toroidal angle integrated 
inside of the magnetic surfaces. 
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Fig.2 Toroidal rotation velocities in the cases with 
reversed magnetic fields. The dashed curves 
indicate the velocities including the 'Pfirsch-
Schlueter like I flow velocity Vp s----- ( 4 rr I ( ) vp. 
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